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DETAILED ACTION 

1. Claims 1-18 have been considered. Claims 1,8, 10, and 18 have been amended as per 
Applicant's request. 

Allowable Subject Matter 

2. Claims 2, 8, 12, and 1 8 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

Claim Rejections - 35 USC §103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the difTerences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 1, 3, 7, 10, 12, and 16 have been rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hammond et al., U.S. Patent Number 5,774,686 (herein referred to as 
Hammond) in view of O'Connor, U.S. Patent Number 5,848,288 (herein referred to as 
O'Connor). 

5. Referring to claim 1 , Hammond has taught the structure of a subpipelined translation 
embodiment providing binary compatibility between a base architecture and migrant architecture 
comprising: 

a. A architecture comprising a base architecture and a migrant architecture and 
having a base execution mode and a migrant execution mode (Hammond 
Abstract, 11-17; column 2, lines 20-33; column 3, lines 41-64; column 4, lines 30- 
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45; column 13, lines 4-26; column 13, line 58 to column 14, line 35; column 14, 
line 48 to column 15, line 5; Figure 1; Figure 7; and Figure 8); 

b. An instruction fetch unit for simultaneously fetching from memory a group of a 
plurality of instructions, each such group forming a fetch packet, said instruction 
fetch unit assigning each fetch packet an operating mode in dependence upon the 
execution mode at the time the request was made to the memory for the fetch 
packet (Hammond Abstract, 11-17; column 2, lines 20-33; column 3, lines 41-64; 
column 4, lines 30-45; column 13, lines 4-26; column 13, line 58 to column 14, 
line 35; column 14, line 48 to column 15, line 5; Figure 1; Figure 7; and Figure 
8); 

c. A shared datapath by both the base and migrant architectures for parsing said base 
architecture mode and migrant architecture mode fetch packets into execute 
packets of instructions within said fetch packet that can be executed 
simultaneously (Hammond Abstract, 11-17; column 2, lines 20-33; column 3, 
lines 41-64; column 4, lines 30-45; column 13, lines 4-26; column 13, line 58 to 
column 14, line 35; column 14, line 48 to column 15, line 5; Figure 1; Figure 7; 
and Figure 8); 

d. A base architecture control circuit for dispatching execute packet instructions 
having a base execution mode (Hammond Abstract, 11-17; column 2, lines 20-33; 
column 3, Hnes 41-64; column 4, lines 30-45; column 13, lines 4-26; column 13, 
line 58 to column 14, line 35; column 14, line 48 to column 15, hne 5; Figure 1; 
Figure 7; and Figure 8); 
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e. A migrant architecture control circuit for dispatching execute packet instructions 
having a migrant execution mode (Hammond Abstract, 11-17; column 2, lines 20- 
33; column 3, lines 41-64, column 4, lines 30-45; column 13, lines 4-26; column 
13, line 58 to column 14, line 35; column 14, line 48 to column 15, line 5; Figure 

1 ; Figure 7; and Figure 8); 

f. A base architecture decode connected to said shared datapath and said base 
architecture control circuit for decoding an execute packet in said base mode and 
generating a corresponding machine word (Hammond Abstract, 11-17; column 2, 
lines 20-33; column 3, lines 41-64; column 4, lines 30-45; column 13, lines 4-26; 
column 13, line 58 to column 14, line 35; column 14, line 48 to column 15, line 5; 
Figure 1; Figure 7; and Figure 8); 

g. A migrant architecture decode connected to said shared datapath and said migrant 
architecture control circuit for decoding an execute packet in said migrant mode 
and generating a corresponding machine word (Hammond Abstract, 11-17; 
column 2, lines 20-33; column 3, lines 41-64; column 4, lines 30-45; column 13, 
lines 4-26; column 13, line 58 to column 14, line 35; column 14, line 48 to 
column 15, line 5; Figure 1; Figure 7; and Figure 8); 

h. A multiplexer having at least two inputs and one machine word output wherein 
one input is the machine word output of said migrant architecture decode and the 
other input is the machine word output of said base architecture decode, said 
multiplexer choosing in dependence upon the operating mode of said fetch packet 
(Hammond Abstract, 1 1-17; column 2, lines 20-33; column 3, Hnes 41-64; 
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column 4, lines 30-45; column 13, lines 4-26; column 13, line 58 to column 14, 
line 35; column 14, line 48 to column 15, line 5; Figure 1; Figure 7; and Figure 
8); and 

i. Execute hardware connected to said multiplexer for executing execute packet 
instructions on execution units corresponding to said machine word chosen by 
said muhiplexer (Hammond Abstract, 11-17; column 2, lines 20-33; column 3, 
lines 41-64; column 4, lines 30-45; column 13, lines 4-26; column 13, line 58 to 
column 14, line 35; column 14, line 48 to column 15, line 5; Figure 1; Figure 7; 
and Figure 8). 

6. Hammond has not explicitly taught a VLIW architecture comprising a base architecture 
and a migrant architecture and simultaneously fetching from memory a group of a plurahty of 
instructions, each such group forming a fetch packet. However, Hammond has taught their 
system is usable with VLIW instruction sets (Hammond column 3, lines 41-64 and Figure 1). 
O'Connor has taught a VLIW architecture comprising a base architecture and a migrant 
architecture (O'Connor column 1, line 9 to column 2, hne 2) and simultaneously fetching from 
memory a group of a plurahty of instructions, each such group forming a fetch packet (O'Connor 
column 1, line 9 to column 2, line 2). A person of ordinary skill in the art at the time the 
invention was would have recognized that using VLIW architecture improves code execution 
speed of the processor by executing more than one instruction simultaneously (O'Connor column 
1, lines 16-17) and allowing more than one type of VLIW instruction set to run improves 
compatibility of the processor with other programs by expanding the number of very long 
instructions recognized (O'Connor column 1, lines 60-63). Therefore, it would have been 
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obvious to a person of ordinary skill in the art at the time the invention was made to incorporate 
the VLIW architecture and simultaneous fetching of O'Connor in Hammond to improve 
processor speed and compatibility. 

7. Referring to claims 3 and 12, Hammond has taught wherein said machine word also 
controls registers (Hammond Abstract, 11-17; column 2, lines 20-33; column 3, lines 41-64; 
colunrm 4, lines 30-45; column 13, lines 4-26; column 13, line 58 to column 14, line 35; column 
14, line 48 to column 15, line 5; Figure 1; Figure 7; and Figure 8). 

8. Referring to claims 7 and 16, Hammond has taught wherein the base and migrant 
architecture decode units translates opcodes to the control signals required to execute the 
specified instructions on the execution hardware functional units (Hammond Abstract, 11-17, 
column 2, lines 20-33; column 3, lines 41-64; column 4, lines 30-45; column 13, lines 4-26; 
column 13, line 58 to column 14, line 35; column 14, line 48 to column 15, line 5; Figure 1; 
Figure 7; and Figure 8). 

9. Referring to claim 1 0, Hammond has taught a method of providing binary compatibility 
between a base architecture and a migrant architecture comprising the steps of: 

a. Simultaneously fetching from a memory a group of a plurality of instructions, 
each such group forming a fetch packet (Hammond Abstract, 11-17, column 2, 
lines 20-33; column 3, hnes 41-64; column 4, lines 30-45; column 13, lines 4-26; 
column 13, line 58 to column 14, Hne 35; column 14, line 48 to column 15, Hne 5; 
Figure 1; Figure 7; and Figure 8); 

b. Assigning each fetch packet an operating mode in dependence upon the execution 
mode at the time the request was made to the memory for the fetch packet 
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(Hammond Abstract, 11-17; column 2, lines 20-33; column 3, lines 41-64; 
column 4, lines 30-45; column 13, lines 4-26; column 13, line 58 to column 14, 
line 35; column 14, line 48 to column 15, line 5; Figure 1; Figure 7; and Figure 
8); 

c. Parsing said base architecture mode and migrant architecture mode fetch packets 
into execute packets of instructions within said fetch packet that can be executed 
simultaneously (Hammond Abstract, 1 1-17; column 2, lines 20-33; column 3, 
lines 41-64, column 4, lines 30-45; column 13, lines 4-26; column 13, line 58 to 
column 14, line 35; column 14, line 48 to column 15, line 5; Figure 1; Figure 7; 
and Figure 8); 

d. Dispatching execute packet instructions having a base execution mode 
dispatching execution mode (Hammond Abstract, 1 1-17; column 2, lines 20-33; 
column 3, lines 41-64; column 4, hnes 30-45; column 13, lines 4-26; column 13, 
line 58 to column 14, line 35; column 14, line 48 to column 15, line 5; Figure 1; 
Figure 7; and Figure 8); 

e. Dispatching execute packet instructions having a migrant execution mode 
(Hammond Abstract, 1 1-17; column 2, lines 20-33; column 3, lines 41-64; 
column 4, lines 30-45; column 13, lines 4-26; column 13, line 58 to column 14, 
line 35; column 14, line 48 to column 15, line 5; Figure 1; Figure 7; and Figure 

8); 

f Decoding an execute packet in said base mode and generating a corresponding 

machine word (Hammond Abstract, 1 1-17; column 2, lines 20-33; column 3, lines 
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41-64; column 4, lines 30-45; column 13, lines 4-26, column 13, line 58 to 
column 14, line 35; column 14, line 48 to column 15, line 5; Figure 1; Figure 7; 
and Figure 8); 

g. Decoding an execute packet in said migrant mode and generating a corresponding 
machine word (Hammond Abstract, 11-17; column 2, lines 20-33; column 3, lines 
41-64; column 4, lines 30-45; column 13, lines 4-26; column 13, line 58 to 
column 14, line 35; column 14, line 48 to column 15, line 5; Figure 1; Figure 7; 
and Figure 8); 

h. Choosing one machine word output, in dependence upon the operating mode of 
said fetch packet, between the machine word decoded in said migrant mode and 
the machine word decoded in said base mode (Hammond Abstract, 11-17; column 
2, hnes 20-33; column 3, lines 41-64; column 4, Hnes 30-45; column 13, lines 4- 
26; column 13, line 58 to column 14, line 35; column 14, line 48 to column 15, 
line 5; Figure 1; Figure 7; and Figure 8); 

i. Controlling machine word the execution hardware units with said chosen machine 
word (Hammond Abstract, 1 1-17; column 2, lines 20-33; column 3, lines 41-64; 
column 4, lines 30-45; column 13, Hnes 4-26; column 13, line 58 to column 14, 
line 35; column 14, line 48 to column 15, line 5; Figure 1; Figure 7; and Figure 8). 

10. Hammond has not explicitly taught a VLIW architecture and simultaneously fetching 
from a memory a group of a plurality of instructions, each such group forming a fetch packet. 
However, Hammond has taught their system is usable with VLIW instruction sets (Hammond 
column 3, lines 41-64 and Figure 1). O'Connor has taught a VLIW architecture comprising a 
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base architecture and a migrant architecture (O'Connor column 1, line 9 to column 2, line 2) and 
simultaneously fetching from memory a group of a plurality of instructions, each such group 
forming a fetch packet (O'Connor column 1, line 9 to column 2, line 2). A person of ordinary 
skill in the art at the time the invention was would have recognized that using VLIW architecture 
improves code execution speed of the processor by executing more than one instruction 
simultaneously (O'Connor column 1, lines 16-17) and allowing more than one type of VLIW 
instruction set to run improves compatibility of the processor with other programs by expanding 
the number of very long instructions recognized (O'Connor column 1, lines 60-63). Therefore, it 
would have been obvious to a person of ordinary skill in the art at the time the invention was 
made to incorporate the VLIW architecture and simultaneous fetching of O'Connor in Hammond 
to improve processor speed and compatibility. 

1 1. Claims 4-6, 9, 13-15, and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hammond in view of O'Connor as applied to claims 1 and 10 above, and further in view of 
Nishioka et al, U.S. Patent Number 6,401,190 (herein referred to Nishioka). 

12. Referring to claims 4-9, Hammond has taught a VLIW architecture further comprising 
wherein said machine word controls the various types of execution hardware that evaluate 
functions on the operands to produce the results of said hardware execution units subsequent to 
said machine word controlling said local register files (Applicant's claim 6) (Hammond Abstract, 
11-17; column 2, lines 20-33; column 3, lines 41-64; column 4, lines 30-45; column 13, lines 4- 
26; column 13, hne 58 to column 14, line 35; column 14, line 48 to column 15, line 5; Figure 1; 
Figure 7; and Figure 8). Hammond has not explicitly taught a VLIW architecture further 
comprising: 
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a. Wherein said machine word controls a global register file, which supplies 
operands to all hardware execution units and accepts resuUs of all hardware 
execution units (Applicant's claim 4); 

b. Wherein said machine word controls local register files that supply operands to 
either local execution hardware functional units or neighbor hardware execution 
functional units subsequent to said machine word controlling said global register 
file (Applicant's claim 5); 

c. Wherein said VLIW architecture is a Digital signal Processor (DSP) (Applicant's 
claim 9). 

13. However, Hammond has taught that the VLIW instruction set architecture is one of many 
possible instructions sets that can be used in the device (Hammond column 3, lines 41-64 and 
Figure 1), but not the explicit details of the VLIW instruction set architecture. Nishioka has 
taught explicitly a VLIW architecture (Nishioka column 1, line 41 to column 2, line 4) further 
comprising: 

a. Wherein said machine word controls a global register file, which supplies 
operands to all hardware execution units and accepts results of all hardware 
execution units (Applicant's claim 4) (Nishioka column 4, lines 7-62); 

b. Wherein said machine word controls local register files that supply operands to 
either local execution hardware functional units or neighbor hardware execution 
functional units subsequent to said machine word controlling said global register 
file (Applicant's claim 5) (Nishioka column 4, lines 7-62); 
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c. Wherein said VLIW architecture is a Digital signal Processor (DSP) (Applicant's 
claim 9) (Nishioka column 1, lines 14-41). 

14. A person of ordinary skill in the art at the time of applicant's invention would have 
recognized that a VLIW architecture simplifies hardware and how the hardware is controlled, 
since no decoder is needed to translate the instruction from higher level instructions to machine 
level instructions is required (Nishioka column 1, hnes 50-57). Hardware simplification would 
have motivated one of ordinary skill in the art to incorporate VLIW architecture. Therefore, it 
would have been obvious to a person of ordinary skill in the art at the time this invention was 
made to incorporate a VLIW architecture as taught by Nishioka in the device of Hammond to 
simplify hardware. 

1 5. Referring to claims 11, 13-15, and 1 7, Hammond has taught a VLIW architecture method 
further comprising controlling the various types of execution hardware that evaluate functions on 
the operands to produce the results of said hardware execution units subsequent to controlling 
said local register files (AppHcant's claim 15) (Hammond Abstract, 1 1-17; column 2, lines 20- 
33, column 3, lines 41-64; column 4, lines 30-45; column 13, lines 4-26; column 13, line 58 to 
column 14, line 35; column 14, line 48 to column 15, line 5; Figure 1; Figure 7; and Figure 8). 

16. Hammond has not explicitly taught a VLIW architecture method further comprising: 

a. Choosing between the output of said migrant architecture decode and the output 
of said base architecture decode input and a no operation instruction (Applicant's 
claim 11); 
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b. Controlling a global register file with said machine word, which supplies 
operands to all hardware execution units and accepts results of all hardware 
execution units (Applicant's claim 13); 

c. Controlling local register files that supply operands to either local execution 
hardware functional units or neighbor hardware execution functional units 
subsequent to said controlling said global register file (Applicant's claim 14); 

d. Wherein said VLIW architecture is a Digital Signal Processor (DSP) (Applicant's 
claim 17); and 

1 7. However, Hammond has taught that the VLIW instruction set architecture is one of many 
possible instructions sets that can be used in the device (Hammond column 3, lines 41-64 and 
Figure 1), but not the specific details of the VLIW architecture. Nishioka has taught explicitly a 
VLIW architecture method (Nishioka column 1, line 41 to column 2, line 4) further comprising: 

a. Choosing between the output of said migrant architecture decode and the output 
of said base architecture decode input and a no operation instruction (Applicant's 
claim 1 1) (Nishioka column 7, lines 31-59; column 8, line 47 to column 9, line 
20; column 14, lines 30-37; Figure 5, and Figure 6); 

b. Controlling a global register file with said machine word, which supplies 
operands to all hardware execution units and accepts results of all hardware 
execution units (Applicant's claim 13) (Nishioka column 4, lines 7-62); 

c. Controlling local register files that supply operands to either local execution 
hardware functional units or neighbor hardware execution functional units 
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subsequent to said controlling said global register file (Applicant's claim 14) 
(Nishioka column 4, lines 7-62); 
d. Wherein said VLIW architecture is a Digital Signal Processor (DSP) (Applicant's 
claim 17) (Nishioka column 1, lines 14-41); and 

18. A person of ordinary skill in the art at the time of applicant's invention would have 
recognized that a VLIW architecture simplifies hardware and how the hardware is controlled, 
since no decoder is needed to translate the instruction from higher level instructions to machine 
level instructions is required (Nishioka column 1, hnes 50-57). Hardware simplification would 
have motivated one of ordinary skill in the art to incorporate VLIW architecture. Therefore, it 
would have been obvious to a person of ordinary skill in the art at the time this invention was 
made to incorporate a VLIW architecture as taught by Nishioka in the device of Hammond to 
simplify hardware. 

Response to Arguments 

1 9. Applicant's arguments with respect to claims 1-18 have been considered but are moot in 
view of the new ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Aimee J Li whose telephone number is (703) 305-7596. The 
examiner can normally be reached on M-T 7:30am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Chan can be reached on (703) 305-9712. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



AJL 

Aimee J. Li 
March 10, 2004 



